as pacemakers or cardiovascular stents and related implants already benefit from polymer research of the last years. [1, 2] In this context, electrospinning is a recent method for producing fibrous polymer scaffolds that can be applied in drug delivery systems as well as for polymer-based implants. Biodegradable polymers for the purpose of cardiac tissue engineering are often applied as fibrous scaffold for morphological mimicry of natural matrices [3] [4] [5] , but also drug-eluting approaches are very promising [6] . However, further research is required for tailoring material properties according to the individual field of application. Concerning the use of biodegradable polymer nonwoven scaffolds for cardiovascular tissue engineering the rate of degradation is one of the key parameters for a successful deployment. Performance of accelerated hydrolytic degradation is of high interest in recent research to make fast predictions for different materials in comparison. Accelerated hydrolytic degradation can be triggered by temperature, as well as by pH value. In the present work we focused on pH triggered accelerated hydrolysis of electrospun poly(L-lactide) nonwoven structures. For evaluation of degradation process mass loss, change in molecular mass, surface morphology and thermal behavior of nonwoven samples are investigated.
Materials and Methods

Sample Preparation by Electrospinning
Clear and homogenous polymer solution of 5 wt% PLLA (RESOMER L210, Mw ∼400.000 g/mol, Evonik, Germany) was obtained by dissolving the polymer in a solvent mixture of chloroform and 2,2,2-trifluoroethanol (TFE) (1:4 v/v) at 37 °C. For the process of electrospinning a device of Contipro (Dolní Dobrouč, Czech Republic) 4Spin® C4S LAB2 was used, respectively. Fibrous nonwovens were fabricated from polymer solution by the use of needle electrospinning. For this a multi jet capillary emitter with six Abstract: Electrospinning is a method for producing fibrous polymer scaffolds that can be applied in drug delivery systems as well as for polymer-based implants. Biodegradable polymers for the purpose of cardiac tissue engineering are often applied as fibrous scaffolds for morphological mimikry of natural matrices but also drugeluting approaches are very promising. Hydrolytic degradation is one of the key parameters for successful application. The focus of our investigations is on monitoring accelerated in vitro degradation of electrospun nonwoven scaffolds. In the presented study degradation of poly(Llactide) is accelerated by alkaline hydrolysis. The process is characterized by weight loss, loss of molecular mass, surface morphology and thermal behavior of nonwoven samples, showing a fast degradation of the fibrous material within two weeks.
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Introduction
The possibility for replacement of tissue-based implant materials by polymers is an appealing alternative because of their simple production, high availability and versatility for tailoring desired properties. [1] Cardiovascular implants such cannulas (gauche 19) was used. For fabrication a rotating continual collector was used at an emitter collector distance of 23 cm with 350 U/min resulting in nonwoven samples with randomized fibers. The applied high voltage was 21 kV at a feed rate of 280 µL/min for ambient conditions of 25 °C and humidity of 25 %. Spinning process was performed for about 1 hour to reach an area of 10 x 37 cm 2 with a layer thickness of 150 µm in minimum. Annealing process was applied to adjust thermodynamic stability. For quality assurance of the produced nonwoven structures SEM images were used controlling fiber structure and fiber diameter at different areas of the nonwoven. Samples with a diameter of 12 cm were generated by punching. All samples were characterized concerning their mass, layer thickness and surface structure. For the presented study two of these samples were used in triplicates for investigations of each time point of degradation.
Characterization
For evaluation of sample degradation the mass loss of nonwoven samples, a visual assessment by photographs and microscopic images as well as scanning electron microscopy for examination of morphological structure was done. Furthermore the loss of molecular weight was investigated by gel permeation chromatography and by differential scanning calorimetry degree of crystallinity was determined.
Surface characterization
The morphology of the PLLA nonwoven structures was examined with a SEM QUANTA FEG 250 (FEI Company, Germany). The samples were fixed on aluminium trays and images were taken at various magnifications with prior sputter coating. Determination of fiber diameter was done at 3 different areas taking 10 fibers at each area into account.
Gel permeation chromatography
The molecular weight of sample nonwoven structures was obtained at 35 °C using a PSS SECcurity SEC system (Polymer Standard Services GmbH, Mainz, Germany) including a RI detector combined with a WGE Dr. Bures g 2010 viscosity detector (WGE Dr. Bures GmbH, Dallgow, Germany). Separation was performed with three PSS SDV columns (103, 105 and 106 Å respectively). Chloroform stabilized with ethanol was used as the eluent at a flow rate of 1 mL/min and sample concentration of 1.5 mg/mL in chloroform with hexylbenzene as internal standard and the injection volume was 0.1 mL. The molecular weights were calculated by the universal calibration method using twelve polystyrene calibration standards in a range between 376 and 2,570,000 g/mol.
Differential scanning calorimetry
Thermal properties were investigated in a DSC 1 system (Mettler-Toledo, Schwerzenbach, Switzerland) using the conventional calibration methods with highly pure standards. The specimens were heated at a rate of 10 K/min operating at nitrogen pressure. The samples were heated from 25 °C up to 220 °C. The sample weights were in the range of 0.2 to 1.5 mg. The samples were analyzed with respect to glass transition (TG), melting temperature (TM), and degree of crystallinity (χ). The heats of fusion and crystallization were quantitatively evaluated by determining the endothermic and exothermic peak areas, which were compared with the melting peak area of totally crystalline poly-L-lactide (χ100= 93.7 J/g) [7] .
Sample Degradation
For degradation each sample includes two nonwoven specimen threaded on PTFE sticks, allowing them to move freely in 20 mL of degradation solution without floating to the solution surface or sticking at the glass wall. For each time of sampling three repetitions were used. As accelerated degradation medium 0.05M glycine buffer with 0.046M sodium hydroxide was used at a pH of 10.8. The medium was changed weekly in order to avoid strong changes in pH value. At different points (2, 7 and 14 days) degradation was terminated. The samples were carefully removed and dried overnight at 80 °C and 50 mbar in a vacuum dryer. Dried samples were used for above described characterization.
Results and Discussion
Mass loss and loss of molecular weight
In Figure 1A mass loss is shown in dependence on time of degradation.
After only two days samples maintain 91.4% ± 1.5% of the initial weight. Nearly linear behavior can be observed in the further degradation process. So the sample weight is further reduced up to 21.5% ± 9.9% within 14 days, showing high acceleration values for the chosen alkaline degradation medium. Rate of degradation can also be followed by reduction of molecular mass (Figure 1, B) . As can be seen in the results after an initial constant phase in the early days of degradation Mw is reduced continually over process of degradation. It appears rather differently regarding Mn, which decreases dramatically after being nearly constant in the beginning. Consequently polydispersity is influenced by hydrolysis (not shown) towards higher distribution, indicating a heterogenous degradation of the material.
Surface characterization
While a change in microscopic dimensions became apparent only via decrease of layer thickness of the nonwoven punches up to 7 days of degradation (not shown) considerable changes become evident on studying surface morphology. The results of surface characterization can be seen in Figure 2 . The initial nonwoven structure consists of smooth fibers with an average diameter of 853 nm ± 225 nm. Slight differences arise already after two days of accelerated degradation. Some rare cuts or lamellas are visible.
SEM images of the electrospun PLLA -Influence of the time of degradation on fiber structure and diameter.After 7 days of accelerated degradation the structure of the fibers becomes obvious lamellar-like based on preferred degradation of amorphous regions of the polymer fiber. [8] [9] [10] While degradation process a thinning of the lamellas with simultaneous enhancing of the space between lamellas and finally the collapse of these regions can be obtained. This is similar to the four stage model of polymer fiber degradation reported by Zong et al. for PLGA. [9] Furthermore conglutination of the fiber structure occurs in some regions within 14 days of degradations. In addition fiber diameter is reduced up to 497 nm ± 231 nm within 14 days of degradation which corresponds to 58 % of the initial fiber diameter (see Figure 2 ).
Thermal behavior
The known fact of initially preferred degradation of amorphous regions of semi-crystalline polymers can also be confirmed by the change of thermal behavior (see Figure 3) . Results show that degree of crystallinity increases from 31.9% ± 5.6% of the initial nonwoven to 49.5% ± 9.6% while process of degradation.
Moreover, degradation of the material is also reflected in melting temperature. With reduction of molar mass and thus of chain length, these shorter chains get a higher mobility and can easily reorganize themselves [11] resulting in a slight decrease of melting temperature (see Table 1 ). 
Summary and Conclusion
In this study we present accelerated degradation of PLLA nonwovens scaffolds. Successful nonwoven degradation within 2 weeks was achieved using alkaline conditions for hydrolysis. The results show a rapid mass loss up to 21.4 % of the initial weight and a loss of molecular weight up to 64 % concerning Mw. Thermal behavior and surface morphology show initial degradation of amorphous regions of polymer. Further studies comparing different semicrystalline materials and surface structures will be performed. 
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